Autoimmune thyroid disease: What secrets we still need to unravel?
José Augusto Sgarbi 1 A utoimmune thyroid disease (AITD) has been considered the prototypical and the most prevalent organ-specific autoimmune disorder, affecting 2% to 5% of iodine-sufficient population (1) . This condition encompasses a clinical-pathological spectrum of different phenotypes varying from hyperthyroidism in Graves' disease to hypothyroidism in Hashimoto's thyroiditis, probably representing the net effect of a complex mechanism causing break of tolerance to thyroid proteins through interaction between genetic susceptibility and environmental triggers (2) (3) (4) . The rational for this theory is based on both family studies and in twins based studies showing respectively a higher frequency of AITD in the relatives of an affected individual and a higher but not complete concordance among identical twins (5) .
Several genes have been associated with AITD, including immune-response genes (HLADRA II and CD40), T-cell regulation genes (CTLA4, PTPN22, CD25), and thyroid-specific antigens genes (TG, and TSHR). However, these genes together probably do not confer more than about 10% of the genetic susceptibility for AITD (6) . In other words, there is no single or dominant gene strong enough to confer major susceptibility to AITD. Thus, the disease seems likely to result from the combined effect of multiple genes (2-6).
The most important environmental factors that have been implicated with AITD include iodine intake, stress, smoking, selenium, drugs, and infections (6) . However, the mechanisms by which environmental factor trigger thyroid autoimmunity in genetically primed individuals remain uncertain.
This current issue of Archives of Endocrinology and Metabolism contains two articles conducted in the city of Rio de Janeiro that address different aspects of AITD: one study (7) evaluated the frequency of thyroid diseases in first degree relatives (FDR) of patients with type 1 diabetes mellitus (T1DM), and the other analyzed the prevalence of thyroid autoimmunity in HIV-infected patients (8). Araujo and cols. (7) found a high and similar prevalence of thyroid dysfunction and autoimmunity in patients with T1DM and their FDR. These data reinforce the theory of familial autoimmunity, which occurs when relatives from an affected individual present diverse autoimmunity diseases (9, 10) . Indeed, a strong genetic association between T1DM and AITD has been demonstrated, indicating but not proving that T1DM and AITD share similar genetic susceptibility genes (11, 12) . Identifying how do autoimmune diseases cluster in families and the basis for this shared pathogenesis is important to better understanding the mechanisms of autoimmune diseases and the origin of AITD. In addition, identification of specific genetic markers associated with AITD could improve our ability to predict autoimmunity, disease progression, and their morbidities (10) . It could be of particular interest on screening and prevention strategies for subclinical hypothyroidism due to potential associations between such a condition with a higher cardiovascular risk and mortality (13) . However, to date only determination of thyroid antibodies has been used in practice to differentiate clinical phenotypes and disease progression of AITD.
The results found by Araujo and cols. (7) may also have implications to the clinical practice by suggesting that an extending screening for AITD would also be beneficial to FDR of T1DM patients. However, some caution in potential implications drawn from these results is required due to important methodological limitations, such as its cross-section design and the modest sample size. Thus, further larger prospective studies are necessary to clarify the strength of the association between T1DM and AITD, and also to verify whether a universal screening for AITD and thyroid dysfunctions should be recommended for FDR of affected individuals.
In the study by Rosa da Silva and cols., (8) a lower prevalence (4%) for positive anti-thyroperoxidase antibodies (TPO-Ab) was found among 117 HIV-infected patients compared to the expected for the general population (14) , but it is in line with a previous published study in the same population (15) . This result is surprisingly considering the high prevalence (12.8%) of subclinical hypothyroidism found in this sample, and suggests an environmental protective factor in HIV-infected patients to thyroid autoimmunity. In fact, a previous study pointed that subclinical hypothyroidism in HIV-infected patients is not an autoimmune disease (16) .
It has been postulated that nearly 80% of the susceptibility to develop AITD is attributed to genetic factors, while environmental factors contribute to nearly 20% (5) . In this model of disease development, environmental factor is essential for trigger thyroid autoimmunity, but mechanisms of interaction with susceptibility genes are not fully understood. Most recently, new players has been added in the knowledge aiming to decipher the secrets of interaction risk factors. It has been hypothesized that non-infectious environmental stress could reactivate viral latent infections and triggering an autoimmune disease in genetically primed individuals (17) . In addition, epigenetic modulation factors have been implicated as a plausible mechanism for interaction between susceptibility genes and environmental triggers. Interpheron alpha (IFN-α), a cytokine secreted by viruses infections, was shown to induce alterations in thyroglobulin gene expression through epigenetic modifications in histone (3, 4) . Taken together, these recent players highlights to a multifactorial mechanism in which non-infections risk factors (stress), infectious risk factors (viruses), epigenetic factors (IFN-α), and susceptibility genes (TG) act in concert to cause AITD. Furthermore, a moderate alcohol intake and smoking have been associated with a decreased risk for Hashimoto's thyroiditis (6) . The female preponderance for AITD might now be associated to fetal microchimerism despite epidemiological studies are controversial on this matter (18) . Interestingly, the use of antiretrovirals has been associated with high frequency of subclinical hypothyroidism, but not associated with AITD (16) . Unfortunately, there is no date about alcohol consumption and smoking in the study by Rosa da Silva and cols. (8) , being impossible to estimate potential influences of these modifiable environmental factors on their results, and whether use of antiretrovirals could affect or modulate some epigenetic factor involved in the interaction between susceptibility genes and environmental factors is unknown.
Despite considerable progress in understanding the mechanisms involved in the pathogenesis of AITD, many secrets still need to be unravel. A continuous effort by researchers is yet necessary to identify novel and stronger genes of susceptibility and by which exact mechanisms they interact with environmental factors and epigenetic factors to cause AITD. Identifying specific genetic markers and modifiable environmental factors associated to AITD, understanding how do AITD cluster in families, what is the basis for a shared pathogenesis with other autoimmune diseases, and how to explain the female preponderance will certainly provide new insights in the knowledge about the origin of AITD, as well as will probably improve our ability to predict AITD and avoid progression to a more advanced disease and its complications.
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